Scanning electron-microscopic studies on the three-dimensional structure of mitochondria in the mammalian red, white and intermediate muscle fibers.
The three-dimensional structure and arrangement of mitochondria in the red, white and intermediate striated muscle fibers of the rat were examined under a field-emission type scanning electron microscope after removal of cytoplasmic matrices by means of the Osmium-DMSO-Osmium procedure. Beneath the sarcolemma, spherical or ovoid subsarcolemmal mitochondria show accumulations. The mitochondria are numerous and large in size in the red fibers, intermediate in the intermediate fibers, and few and small in the white fibers. Paired, slender I-band-limited mitochondria were located on both sides of the Z-line and partly embraced the myofibrils at the I-band level; they occurred in all three types of fibers. In the intermyofibrillar spaces, numerous mitochondria formed mitochondrial columns. These columns were classified into two types: 1) thick mitochondrial columns, formed by multiple mitochondria each with an intermyofibrillar space corresponding to one sarcomere in length, and 2) thin mitochondrial columns, established by single mitochondria corresponding to one sarcomere in length. In the red fibers mitochondrial columns were abundant and the ratio of the thick and thin columns was almost the same, while in the intermediate fibers most of the columns belonged to the thin type. The white fibers displayed rare, very thin columns.